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IIHPyBATKHHA3A H3 TPEMATOA CALICOPHORON IJIMAI 
H B03MO5KHOCTb HHrHEHPOBAHHfl 
EE HEKOTOPMMH AHTrE JIBMHHTHblMH IIPEIIAPATAMH 

T. B. flpwrHHa, H. II. BwxpecTiOK, 3. A. BypeHHHa 


H3y^eHbi CBOHCTBa nHpyBaTKHHa3H H3 u;hto3ojih TpaMaTOAM Calicophoron ijimai. IIoKa3aHo 
’qTO napyBaTKHHa3a MO>KeT 6htb oTBBTCTBBHHa 3a p3ryjinpo3aHne rjinKOJiH3a. UccjieflOBaHo 
BJiHHHae pajja aHTrejibMHHTHbix npenapaTOB Ha aKTHBHocTb nnpyBaTKnHa3bi. 

OShjhm b xapaKTepe MeTa6ojiH3Ma yrJieBOflOB y TpeMaTOfl, Kan h y Bcex reJibMHH 
tob, HBJineTCH nx HecnocoSHocTb k nojiHOMy oKHCJieHHio cyScTpaTOB (Soprunov, 
1978). TJIHKOJIH3 y hhx, npoTeKan flo o6pa30BaHHH $0C(|)03H0JinHpyBaTa (0311) 
no KJiaccnqecKOH cxeMe 3M6^eHa—MeHepro(f)a, He Bcer^a 3aKaHUHBaeTcn ^o6pa30Ba- 
HneM JiaKTaTa. V SojibmnHCTBa reJibMHHTOB-aHaapoSoB npeflnouTHTeJibHeH ^aJibHefi- 
mee npeBpaipeHHe 0311 uepe3 KapSoKcnjinpoBaHne b oKcajioapeTaT, KaTaJiH3npy- 
eMoe (|)0C(|)03H0JinHpyBaTKap60KCHKHHa30H (03IIKK) c nocJieAyiornHM BoccTaHOB- 
jieHneM oKcaJioapeTaTa b MaJiaT, kotophh, nocTynan b mhtoxoh^phh, npeBpanjaeTCH 
b cynijHHaT hjih nponHOHaT c noMoipbio (J>yMapa3bi h $yMapaTpeAyKTa3bi, jih6o 
€ noMoipbio «MaJiHK» 3H3HMa fleKapSoKCHJinpyeTCH b nnpyBaT. Ilpn TanoM npeBpa- 
ipeHHH 0311 Ha6jiiOAaeTOH BbicoKaH aKTHBHocTb 03IIKK h HH3Kan — unpyBaran- 
Ha3H (IIK). PaHee 6biJio noKa3aHo, uto oraomeHne aKTHBHocTen IIK h 03IIKK 
cJiy>KHT noKa3aTeJieM HanpaBJieHHocTH rjiHK0JiH3a y reJibMHHTOB (Bueding, Saz, 

1968). H3MeHeHHe bo BHyTpnKJieTouHbix KOHpeHTpapnnx ATO, 0^0, 0311 h, 

B03M0>KH0, H + MOryT KOHTpOJinpOBaTb aKTHBHOCTb IIK y reJibMHHTOB, a CJieAOBa- 
TeJibHo, h o6pa30BaHne KOHeuHbix npo^yKTOB pacnafla rJiK)K03bi (Bryant, 1972; 
Kohler, 1974; McManus, 1975; McManus, James, 1975; Prichard, 1976). TannM 
o6pa30M, HMeHHo IIK otboahtch pojib peryjinTopa OTHocnTeJibHon ckopocth npo- 
TeKaHHH o6onx npopeccoB BHyTpn toukh pa3BeTBJieHnn (JepMeHTaTHBHoro MexaHH3Ma 
Ha ypoBHe 0311. O^HaKo H3 TpeMaTO^i; rJinK0JiH3 H3yuaJicn tojibko y Fasciola 
hepatica, F. gigantica n Dicrocoelium dendriticum (Prichard, 1976; Kohler, 1974; 
Umezurike, Anya, 1979). 

UeJibio Hanrax nccJieAOBaHHn HBHJiocb H3yneHne cbohctb IIK H3 TpeMaTojj 
Calicophoron ijimai (Fukui, 1922) Nasmark, 1937 (Trematoda, Paramphistomidae) 

n bo3mo>khocth HHrnSnpoBaHHn $epMeHTa HeKOTopbiMn aHTreJibMHHTHbiMn npena- 
paTaMn* 

MATEPHAJI H METO^BJ 

TpeMaTOA, co6paHHbix y KpynHoro poraToro cKOTa, AOCTaBjinjin b jiaSopaTopnio 
b TepMoce b cpe/je Te^oHa—Ojienra npn 37 °G, cjierna no^cymnBaJin Me>Kfly jihc- 
TaMn $HJibTpoBaJibHOH 6yMam n pacrapajin b CTeKJinHHOM roMoreHH3aTope 
b 0.01 M Tpnc-HCl 6y$epe pH 7.5 (cooTHomeHne TKaHb/6y(|)ep — 1/10) npn 0°. 
ToMoreHaT peHTps^yrnpoBaJin b pe$pn>KepaTopHOH peHTpn^yre K-24 (r^P) npn 
12 000 g b TeneHne 30 mhh. OcaftOK OTSpacuBaJin, a cynepHaTaHT pepeHTpn^yrnpo- 
Bajin npn 100 000 g b TeneHne 30 mhh Ha peHTpn^yre Vac-601 (TJ\P). 3tot cynepHa¬ 
TaHT, OCBo6o>KAeHHbIH OT MHKpOCOM, HCH0JIb30BaJIH flJIH aHaJIH3a 3H3HMa. AkTHB- 

HocTb IIK onpe^ejinjin mcto^om Bioxepa h II(f>JieHflepepa (Bucher, Pfleiderer, 1955) 
no H3MeHeHHio ouTHuecKOH hjiothocth peaKpnoHHOH cMecH npn 340 hm b TeueHne 
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3 mhh Ha cneKTpo(|)OTOMeTpe CO-16. IIojiHaH peaKn;HOHHaH CMect b kohchhom oG'teMe 
3 mji coAep>Kajia b mM: Tpnc-HCl 6y$ep pH — 7.5—50, KC1 — 75, A^O — 2,, 
MnCl 2 — 4 hjih MgCl 2 — 5, 09n - 3, HA,0;H-0.2, OflO - 0.4, Jl^r - 3.6 OE, 
3H3HMHHH 6ejioK — 0.4—0.6 Mr. PeaKn;HK) HannHajin Ao6aBJiemieM cy6cTpaia. 
Akthbhoctb $epMeHTa BBipa>Kajra b hmojihx npeBpamemioro cyScipaTa b mhh Ha 
Mr 6eJiKa. KojinnecTBO 6ejrca b 3H3hmhom ancTpaKTe onpeAeJiHJiH mctoaom Jloypn 
c coaBTopaMH (Lowry e. a., 1951). nojiynemiBie AaHHBie o6pa6aTHBajin cTaTHCTHnecKH 
(AcaTHaHH, 1965). KansymnecH KOHCTaHTLi Mnxasjraca (Km) h KOHCTaHTH hhth- 
6npoBaHHH (K.) blihhcjihjih rpa^nnecKH (Lineweaver, Burk, 1934). 

AHTreJiBMHHTHLie npenapaTH pacTBopajiH b 3TaHOJie h bhochjih b onHTHyio npo6y 
b o6T>eMe 0.1 mji. IlapajiJieJiBHo, hto6bi hckjiiohhtb HurnGnpyiomee BJiHHHHe cnnpTa 
Ha (JepMeHT, cTaBHjin kohtpojib Ha cnnpT. 

PE3YJIBTATBI 

KoHn;eHTpan;HH cyScTpaTa, KaraoHOB, KcxJaKTopoB 6bijih noAo6paHBi Tan, hto6bi 
nOJiyHHTB MaKCHMaJIBHyiO aKTHBHOCTB (JepMeHTa. 

B jiHAHie TeMnep aTypa h pH c p e a bi. PeaKipm mjia c 6 ojib- 
men ckopoctbio, ecjin cMecB Bcex KOMnoHeHTOB nepeA BHeceHneM cy6cTpaTa npeA- 
BapnTejiBHo HHKySnpoBajiH npn 30° b TeneHne 5 mhh. nK KajiHKCxJopoHOB nponB- 
JIHJia MaKCHMyMBI aKTHBHOCTH npH pH 6.5 H 7.5. B 3TOM HHTepBaJie H 3 MeHeHHe pH 
Majio bjihhjio Ha aKTHBHocTB $epMeHTa (pnc. 1). 

BjiHHHne KaTHOHOB. OepMeHT ajih npoHBjieHHH aKTHBHOCTH Tpe6yer 
HaJIHHHH KaK OAHOBaJieHTHLIX, TaK H AByBaJieHTHBIX KaTHOHOB; B OTCyTCTBHe KaTHO¬ 
HOB peatapm He hact. JlyumHM AByBajieHTHBiM KaraoHOM HBJiaeTCH Mn ++ , 6ea 
Mn ++ aKTHBHocTB nK na^aeT b 20 pa3. npn 3aMeHe Mn ++ Ha Mg ++ aKTHBHocTB 
cHH>KaeTCH b 9.4 pa3a (TaSji. 1). ^o6aBJieHne 0,2(0 k peaKAHOHHOH cMecn He BJinner 
Ha aKTHBHocTB (JepMeHTa c Mn ++ , ho chjibho cTHMyjinpyeT Mg + + -3aBHCHMyio peaK- 
h;hk). Akthbhoctb $epMeHTa pacTeT c poctom coAep^Kamm Mn ++ , ocTaBancB nocTO- 
hhhoh npn KOHu;eHTpai];HH Mn + + 4 mM. K m ajih Mn + + cocTaBjmeT 1.68 mM, 
V max — 71.4 (pnc. 2). HacLimeHne Mg ++ HacTynaeT npn 5 mM, K m ajih Mg + + — 
2.35 mM, V max — 71.4. 

T a6jinua 1 


Ko$aKTopHaa cneu;H<J)HHH0CTb 

h KHHeTHBecKHe napaMeipbi irapyBaTKHHa3bi H3 B3pocjibix C. ijimai 


yCJIOBHH (cygCTpaT, KO$aKTOp, 
HHrHfiHTOp) 

AKTHBHOCTb 

K M(03n) 

Ki 

J Vmax 

IIojiHaH cncTeMa (<P9II, A^O, 

60.3+0.4 (15) 

1.1 


82.0 

K + , Mn ++ , J1RT) 






59.9+1.2(12) 

0.4 


70.4 

—Mn++, +Mg++ 

6.4+0.3 (6) 




—Mn ++ , +Mg++, 

52.6+1.3 (15) 

1.5 


78.3 

—Mn ++ , —Mg ++ 

3.0+0.1 (3) 




—K + 

0.0 (3) 




-Jiflr 

6.5+0.4 (3) 




-Afl® 

0.0 (3) 




-Afl®, +Hfl® 

33.4+0.8 (3) 




-Aflo, 

55.4+3.0 (3) 




-®9n 

0.03 (3) 




+4 mM aJianun 

57.3+1.0 (3) 




-j-4 mM MajiaT 

52.1+1.1 (3) 

1.7 

7.3 

82.0 

+4mM MajiaT-j-OflO 

58.9+0.9 (6) 

0.5 

21.3 

70.4 

-j-5 mM AT® 

17.0+1.5 (6) 

10.0 

0.62 

82.0 

+5 mM AT®+®,0,® 

37.8+1.2 (6) 

1.9 

1.4 

70.4 

+5 mM IT® 

29.6+1.2 (6) 




+5 mM HT® 

36.9+0.9 (6) 





IIpHMe^aHHe. CneHH$HHecKaH aKTHBHocTb IIK h Vmax BHparaeHa 
b hmojihx OKHCjieHHoro HAAH/mhh Ha Mr 6eJiKa. B cKoSKax —■ hhcjio onpeae- 
jieHHM TKaHeBHx oSpasHOB; hjih KHHeTHnecKHx napaMeTpoB noBTopHocTb onbrra 
neTHpexKpaTHaH. BHpameHa b mM cy6cTpaTa (0311), K* — b mM HHrn- 

CHTopa. 


54 



IIoTpeSHocTb b HyKJieoTHflax. JlynmHM AHHyKJieoTHAOM #jm 
IIK H3 KaJiHKO(|)opoHOB 6 liji A^O. 3aMeHa A^O Ha O conpoBo>KAaJiacb naAe- 
HneM aKTHBHocTH Ha 9 %, 3aMeHa Ha O — Ha 45 %. OTcyTCTBHe AHHyKJieoTHAOB 
b peampioHHOH cpeAe npHBOAHJio k noJiHon noTepe aKTHBHocTH $epMeHTa (Ta6ji. 1). 
KpHBan 3 aBHCHM 0 CTH ckopocth peaKAHH ot KOHAeHTpaAHH A^O HMeJia rnnepSo- 
jiHnecKHH xapakTep (pnc. 3). OepMeHT HMeji HH3Koe cpoactbo k A^O, ajih A^O 
cocTaBJiHJia 0.51 mM, V max — 74.4. 

H a c bi m e h h e c y 5 c t p a t o m. B OTcyTCTBHe AoSaBJieHHoro cyScipaTa 
peaKAHH npaKTHnecKH He hagt. Ckopoctb peaKAHH pacTeT c yBeJinnemieM KOJinne- 



Phc. 1. BjiHHHue pH h AO^aBJieHHH Ha 

aKTHBHOCTb MarHHH- H MapraHei],3aBHCHMOH nK 
H 3 C. ijimai. Ycjiobhh onbiTa onncaHti b TeKCTe. 
IIOBTopHocTb onbiTa 4-KpaTHaa. 

1 — Mn++-3aBHCHMaH nK 6e3 OA^>; II — Mn++-3aBn- 

CHMan nK c OA^; HI — Mg++-3aBHCHMaH nK c OAO . 


PHC. 2. BjIHHHHe KOHljeHTpaAHH hohob Mn ++ H 
Mg ++ Ha aKTHBHOCTb IIK H3 C. ijimai. BHyTpn 
rpa<j)HK abohhhx o6paTHbix BejiHHHH. yCJIOBHH 
onbiTa onncaHM b TeKCTe. noBTopHocTb onbiTa 
4-KpaTHaa. 

it 1 — BjIHHHHe Mn++ (KaK c OA^, Tan n 6e3 Hero); 
2 — BjIHHHHe Mg++ C OA^ 5 ; 3 — BjIHHHHe Mg++ 6e3 

OA^* 



0.5 1-0 1.5 2.0 

[,A VP ] mM 


PhC. 3. BjIHHHHe A^O Ha aKTHBHOCTb Mn ++ -aKTHBHpOBaHHOH nK. BHyTpH rpa^HK ABOHHLIX 
oCpaTHbix BejiHHHH. ycjiOBHH onbiTa onncaHti b TencTe. noBTopHocTb onbiTa 3-KpaTHaa. *”5 


ctbh AoSaBJieHHoro 0911, ocTaBancb hoctohhhoh npn KOHAeHTpaAHH ero b npo6e 
3 mM b peaKAHH c Mn ++ h 4 mM b peaKAHH c Mg + + . Kan c Mn + + , Tan h c Mg + + 
$epMeHT HMeeT rnnepSojinnecKyio KHHeTHKy Hacbini;eHHH cyScipaTOM (pnc. 4) h 
oraocHTejibHo HH3Koe cpoactbo k 0911 (Ta6ji. 1). ^oSaBJieHHe b peaKAHOHHyio cpeAy 
0.4 mM 0^0 He BJIHHJIO Ha BeJIHHHHy aKTHBHOCTH Mn ++ -aKTHBHpOBaHHOrO 3H3HMa, 
ho 3HawreJibHo yBejiHHHBaJio ero cpoactbo k 0911, b 2.8 pa3a cmimaH Ka^ymyiocH 
K m (Ta6ji. 1; pnc. 4); Hacbini;eHHe cyScipaTOM HacTynaJio npn KOHAeHTpaipra 0911 
1.25 mM. B peaKAHH c Mg ++ 0^0 pe3K0 aKTHBHpoBaji $epMeHT; aKTHBHOCTb ero 
B03pacTajia b 8 pa3. 

AjiaHHH b KOHAeHTpaAHH 4 mM He 0Ka3biBaJi 3aMeraoro bjihhhhh hh Ha cnopocTb 
peaKAHH, hh Ha cpoactbo $epMeHTa k 0911. 4 mM MaJiaT cHH>KaJi aKTHBHOCTb $ep- 
MeHTa Ha 13.6 %, HecKOJibKO cHEHcan cpoactbo ero k cyScTpaTy; V max npn 3tom He 
H3MeHHJiocb (Ta6ji. 1). Tpn$oc$aTbi oSjiaAaJiH 3HanHTejibHbiM HHrHSnpyioiAHM 3$- 
$eKTOM. ATO b KOHAeHTpaAHH 5 mM HHrHSnpoBaJi $epMeHT Ha 52.1 %, ITO — 
Ha 50.9, HTO — Ha 38.8 %. ATO, KaK h MaJiaT, Bbi3biBaji KOHKypeHTHoe HHrnSH- 
poBaHHe IIK no OTHomemno k cyScTpaTy, noBbiman KansyniyiocH K m\ V max npn btom 
ocTaeTcn 6e3 H3MeHeHHH. ^oSaBJieHHe 0^0 HecKOJibKO ocJiaSjmjio HHrHSnpyioiAee 


55 




Ta6jiHii;a 2 

BjiHHHne HeKOToptix aHTreJibMHHTHtix npenapaTOB 
Ha aKTHBHOCTb HHpyBaTKHHa3H H3 C. ijimai 


AHTreJIbMHHTHK 

KoHijeHTpamiH 
aHTrenbMHH- 
THKa (M) 

CneaH$HqecKaH 

aKTHBHOCTb 

% HHrHSnpo- 

BaHHH 

Be3 npenapaTa (kohtpojib) 
Okchhha 

io- 5 

60.9+0.8 

64.7+0.4 

+6.2 

» 

• 10" 4 

42.7+0.6 

—29.9 

Bhthohoji 

2-10- 5 

71.5+0.4 

+17.4 

» 

IO " 4 

36.2+1.5 

—40.6 

Tna6eH^;a30Ji 

10- 5 

65.8+0.7 

+8.0 

» 

IO " 4 

72.8+0.3 

+19.5 

T-937 

IO ' 5 

75.0+1.4 

+23.1 

T-937 

10 — 4 

75.5+0.9 

+24.0 

r-1026 

10-5 

62.4+0.7 

+2.5 

r-1026 

IO " 4 

55.5+0.3 

-8.9 

r-1028 

IO " 5 

62.7+0.4 

+3.0 

r-1028 

IO ' 4 

55.4 + 1.1 

—9.0 

OeH6eH^;a30Ji 

IO " 5 

64.5+0.5 

+5.9 

» 

IO " 4 

56.1+1.5 

—7.9 


IIpHMe^aHHe. CneiwpH+ecKaH aKTHBHOCTb IIK BHpa>KeHa b hmojihx 
OKHC jieHHoro HAAH/mhh Ha Mr Sejina. 


j^encTBue MaJiaTa h ATO (pnc. 5 ), b 3 pa3a yBeJiHHHBan K t . MaJiaTOM h 6oJiee neM 
b 2 pa3a — ATO; Kj^oon) npn 3 tom Tannse cHH>KaJiocb. 

HaMH HcntiTaHo AeHCTBne pn^a aHTreJibMHHTHbix npenapaTOB H3 pa3HLix rpynn 
aKTHBHLix coeAHHeHHH Ha aKTHBHOCTb H;HT030JibH0H IIK H3 C. ijimai. H 3 Bcex 



[ 03 / 7 ] mM 


Phc. 4. BjiHHHne KOHu;eHTpau;HH 0311 h Ao6aBjieHHH 0^0 Ha aKTHBHOCTb Mn ++ - h Mg ++ -3aBH- 
chmoh IIK H3 C. ijimai. BHyTpn rpatjanc abohhbix o6paTHbix bgjihhhh. Ycjiobhh ontiTa onncaHH 

B TeKCTe. IIOBTOpHOCTb OHblTa 6 -KpaTHaH. 

1— Mn++-3a8HCHMaH nK 6e3 D, 2 — Mn++-3aBHCHMan nK c 3 — Mg++-3aBHCHMaH nK 6e3 OflO, 4 — 

— MrH--3aBHCHMan nK c 


HcnbiTaHHLix npenapaTOB jinnib npoH3Bop;HLie AH^eHHJicyjib^HAa — cyjib^n^oKCHHH,!]; 
h Shthohoji — b 'KOHn;eHTpaii;HH 10~ 4 MAaBaJin HenoTopbiH HHrH6npyK)in;HH 3$(|)eKT 
(Ta6ji. 2). 

OECy^KAEHHE 

^obojibho nmpoKHH ^nana 30 H pH ajih npoHBJieHnn cnen;H(|)HHecKOH aKTHBHocTH 
IIK H 3 C. ijimai , bo3mo>kho, HBJineTcn pe 3 yjibTaT 0 M HaJinnan He e^HHCTBeHHoro 
H 303 HMa. Cyni;ecTBOBaHHe AByx h303hmhlix $opM noKa3aHo paHee ajih IIK H3 n;ec- 
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TOflH Moniezia expansa (Bryant, 1972). OflHa $opMa npoHBJiHJia MaKCHMyM aKTHB- 
hocth npn pH 6.5, jjpyran — npn 7.0. IHhpokhh anana30H ^encTBHH pH (6.5— 
7.0) xapaKTepeH ajih nK H3 npocTennrax Trypanosoma brucei (Flynn e. a., 1980). 
B npeaeJiax ot 6.5 jjo 7.5 jie>KHT onraMyM aencTBHH $epMeHTa H3 jjpyrnx napa3H- 
ranecKHx nepBen (Bueding, Saz, 1968; Bryant, 1972; McManus, 1975; McManus, 
Janies, 1975; Imbriani, Platzer, 1982). 

B oTJiHune ot nK 03 TKaHen no3BOHouHHX, npe^nouTHTeJibHbiM jjByBaJieHTHbiM 
KaraoHOM ajih KOTopHX HBjmeTCH Mg ++ (Bucher, Pfleiderer, 1955), nK H3 KaJin- 




Phc. 5. HHrnSHpoBaHiie MaJiaTOM, aJiaHHHOM h ATO Mn ++ -3aBHCHMOH IIK H3 C. ijimai h bjihh- 
sne Ha Hero 0^,0. BHyrpn rpa^)HK ^bohhbix o6paTHbix bgjihhhh. ycJiOBHH onwTa onncaHw 
b TeKCTe. IloBTopHOCTb onbiTa 4-KpaTHan. 

A — 6e3 0,11,0, E — c OflO, I — HacHmemie 0311; 2 — HHmSupoBaHiie ManaTOM, 3 — nHm6HpoBaHHe ana- 

hhhom, 4 — HHruSupoBaHne ATO. 


ko(|)Opohob b SojibmeH cTeneHH aKTHBnpyeTCH Mn ++ . BucoKaH aKTHBar^nn $epMeHTa 
noHaMH Mn + + h HH3Kan — Mg ++ , xapaKTepHan ajih KaJiHKO(|)opoHOB, OTMeuaJiacb 
y Ligula intestinalis (McManus, 1975), M. expansa (Bryant, 1972) n F. hepatica 
(Prichard, 1976). V Dicrocoelium -dendriticum (Kohler, 1974) b ycJioBnnx Ha- 
obmjaiomHx KOHn;eHTpan;HH o6onx KaraoHOB cTHMyjinpyioiipiH 3(J)(J)eKT Mn + + Taione 
HecKOJibKo BHme. V dihcto3om, HaoSopoT, 6ojibmHM CTHMyjmpyioiii;HM flencTBHeM, 
KaK H y n03B0H0HHbIX, oSjiaflaJIH HOHH Mg + + , aKTHBHOCTb cMn ++ 6bIJia BftBOe HHJKe 

(Brazier, Jaffe, 1973). 

HanjiynmiiM anijenTopoM $oc(|)aTOB nK-a3Hon peaKi^HH y KaJiHKO(|)opoHOB hbjih- 
eTCH A^O. — jiyunran KO(|)aKTop h rjih . MHornx flpyrnx napa3HTHuecKHx 

qepBen (Prichard, 1976; Imbriani, Platzer, 1982). OflHaKO aKTHBHOCTb c T7J® y 


.5 IIapa3iiTOjiorHH, J\li 1, 1986 r. 
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KaJIHKO(f)OpOHOB JIHIHb He3HaHHTeJIbH0 HH>Ke, HeM C A3®* OTCyTCTBHe CTporHX 
orpaHHneHHH no OTHomeHnio k HyKJieoTH^HOMy KO(f)aKTopy xapaKTepHo ajih IIK III 
(MycKyjibHOH IIK) no3BOHonHLix h IIK H3 nmcT030M (Brazier, Jaffe, 1973). 

IIK H3 KajiHKO(|)opoHOB HMeeT rnnepdojinuecKyio KHHeTHKy HacbimeHHH cyd- 
CTpaTOM, A3® H KaTHOHaMH. B OTCyTCTBHe 3K30reHHLIX KO(f)aKTOpOB H Cy6cTpaTa 
aKTHBHocTB (jepMeHTa HH3Ka hjih najjaeT 0 (Ta6ji. 1). THnepdoJinnecKaH KHHeTHKa 
HacLim;eHHH cydcTpaTOM h KO(f)aKTopaMH xapaKTepHa h jjjih jjpyrnx napa3HTHue- 
ckhx nepBen (Kohler, 1974; Bryant, 1972; McManus, James, 1975); y L. intesti- 
nalis b OTCyTCTBHe 0,3,® noKa3aHa cHrMon^Han cydcTparaan KHHeTHKa, c 0,3,® — 
rnnepSojinnecKan (McManus, 1975). 0,3,® chjibho CTHMyjinpoBaJi Mg + + -aKTHBH- 
poBaHHyio peaKpnio y KaJiHKO(J)opoHOB h He bjihhji Ha aKTHBHocTB (JepMeHTa c Mn + + r 
o^Hano yBeJiHUHBaJi ero cpo^CTBO k 0311. B npHcyTCTBHH ®3® cuopocTb Mg ++ - 
3aBHCHM0H peaKtpm jinmb HeMHoro mime ckopocth peaKipra c Mn + + . Poct aKTHB- 
hocth $epMeHTa h cpojucTBa k 0311 npn jjodaBJieHHH O3 C £ ) OTMeuaJicn paHee y 
M. expansa (Bryant, 1972), L. intestinalis (McManus. 1975), D. dendriticum (Kohler, 
1974), F. hepatica (Prichard, 1976), o^HaKo y 3 thx napa3HT0B aKTHBHpoBajiacb 
peanpHH Kan c Mg + + , TaK h c Mn + + . 

Pa3JIHUH0 OTHOHieHHe IIK H3 napa3HTHUeCKHX nepBeH K JjeHCTBHK) TaKHX MeTa- 
6ojihtob, KaK L-aJiaHHH h MajiaT. Ha aKTHBHocTB (JepMeHTa H3 KajiHKO(|)opoHOB 
L-aJiaHHH He bjihhji. Hea(|)(|)eKTHBHocTb ero OTMeuajiacb Ha nK H3 M. expansa 
(Bryant, 1972) h L. intestinalis (McManus, 1975), ho $epMeHT H3 M. similis oir 
HHrH6npoBaji (McManus, James, 1975). MajiaT 0Ka3biBaji cjiadoe HHrHdnpyiomee- 

AeHCTBHeHanK H3 KaJIHKO(|)OpOHOB: B KOHpeHTpapHH 4 mM OH yrHeTaJI aKTHBHOCTb 
jinmb Ha 13.6 %. CjiaSbin HHrHdHpyioiipiH 3(f)(f)eKT MajiaTa Hadjno,n;ajicH y D. den¬ 
driticum (Kohler, 1974); 6 mM MajiaT Bbi3biBaJi 40 %-Hoe HHrHdnpoBaHHe. Y M. ex¬ 
pansa (Bryant, 1971) o^na (JpaKipiH nK HHrH6npoBaJiacb MaJiaTOM Ha 63 %, a py- 
ran He HHrH6npoBaJiacb. He ymeTaji MajiaT h nK H3 cynepHaTaHTHoii (JpaKipiH 
(Jacipioji (Prichard, 1976). AT® Bbi3biBaJi 3HauHTeJibHoe HHrHdnpoBaHHe nK y 
reJibMHHTOB. Tan, y (fmcpnoji 2.8 mM AT® yraeTaJi $epMeHT Ha 100 °o, BbmbiBam 
HeKOHKypeHTHoe HHrH6npoBaHHe, KOTopoe ocJia6jmjiocb B03pacTai0H],HMH KomjeH- 
TpapHHMH 03,0 (Prichard, 1976). HHrHdnpyiomee bjihhhhc AT® Ha nK 6 bijio 
noKa3aHo h ajih jjpyrnx napa3HTHuecKHx uepBeii. MHrH6HpoBaHHe AT® Ha nK 
H3 KajiHKO(f)opoHOB 6 hjio KOHKypeHTHbiM no OTHomeHnio k cyScTpaTy (pnc. 4, 5). 
®3® 0CJia6jiHJi 3eHCTBHe MajiaTa h AT® Ha $epMeHT KaJiHKO(f)opoHOB (KaK h y 
Bcex reJibMHHTOB), nouTH b 3 pa3a yBeJiHHHBan K . ^jih MajiaTa h 6ojiee ueM b 2 
pa3a — RJin AT®. 03®, KpoMe Toro, yBeJimniBaJi cpoactbo nK H3 KaJiHKO(f)opoHOB 
k cy6cTpaTy, cmimaH Hacbimaiomyio KOHpeHTpapHio ®3n ot 3 mM ao 1.25 mM. 

CnepH^HHeCKaH aKTHBHOCTb IIK H3 KaJIHKO(f)OpOHOB HH3Ka no cpaBHeHHIO’ 
c reJibMHHTaMH-a3po6aMH. HanpnMep, y Schistosoma mansoni, odHTaiomeii b cpe^e 
c bhcokhm co^epmamieM KHCJiopo^a h npo^yipipyiomeH b ochobhom jiaKTaT b Ka- 
uecTBe KOHeuHoro npo,n;yKTa, aKTHBHOCTb nK cocTaBjmeT 1590 HMOJieii/MHH Ha mf 
6eJiKa (Bueding, Saz, 1968), Tor^a KaK y KaJiHKO(f)opoHOB — 60.3 hmojih. TaKHM 
o6pa30M, nK KaJIHKO(J)OpOHOB HMeeT OTHOCHTeJIbHO HH3KyiO CneU;H(J)HHeCKyiO aK¬ 
THBHOCTb, HH3Koe cpo^CTBO k ®3n h A3®, no^BepraeTCH aJiJiocTepHuecKOH peryjin- 
u;hh ®3®, uyBCTBHTeJibHa k HHrHSnpoBaHHio AT®, no 3thm cBOHCTBaM nK KaJIH— 
KO(|)opoHOB no^odHa aHaJiormmoMy 3H3HMy H3 neuemi no3BOHouHbix (Tanaka 
e. a., 1967; Weber e. a., 1967; Strandholm e. a., 1976), t. e. nK-1 (L-THna), kohtpo- 
jinpyiomeMy xojs, rjiHK0JiH3a h rjnoKOHeoreHe3a b neuemi h apyrnx tkbhhx (Kohler, 
1974; Llorente e. a., 1970; Staal e. a., 1971). Hcxojjh H3 3thx cbohctb mo>kho npea- 

nojiomHTb, hto nK KaJiHKO(|)opoHOB MomeT KOHTpojinpoBaTb HanpaBJieHHocTb MeTa- 
dojiHuecKoro noTOKa ot ypoBHH ®3n npn H3MeHeHHH co^epmamiH KHCJiopojja b ok- 
pymaiomeii reJibMHHTa cpeae. YpoBeHb aKTHBHocTH (JepMeHTa hbho He^ocTaToueir 
ftjm Toro, HTodbi ocyin;ecTBJiHTb ^hcchmhjihijhio ®3n tojibko b HanpaBJieHHH odpa- 
30BaHHH nnpyBaTa. 3to npe^nojiaraeT cyin;ecTBOBaHHe aJibTepHaTHBHoro nyra, 
CBH3aHHoro c $HKcan;HeH C0 2 c noMoin;bio ®3nKK. no^TBepm^eHneM 3Toro npe^- 
nojiomeHHH MomeT cJiy/KHTb Hajinune y C. ijimai bkthbhoh $yMapaTpe£yKTa3Hoir 
CHCTeMbi, ocymecTBjimomeH nepeHoc 3JieKTpoHOB Ha $yMapaT (HpbirnHa h aP-, 

1983). 

Hh o^hh h3 HcnbiTaHHbix HaMH aHTreJibMHHTHbix npenapaTOB He aaJi 3HauHTeJib- 
Horo HHrndHpyiomero atfxfjeK^a Ha nK H3 KaJiHKO(|)opoHOB (Tadji. 2).. 3 a>K a dHTHO- 
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hoji, 3<J)<J)eKTHBHLiH npH napaM$HCTOMHji;o3ax, b KOHijeHTpaipm 10~ 4 M yrHeTaeT 

^epMeHT jihihb Ha 40.6 %. OneBHftHo, IIK-a3HaH pea.KipiH He HBJineTCH 3BeHOM, 

yH3BHMHM jj;jih ^eHCTBHH HcnHTaHHHX npenapaTOB. 
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PYRUVATE KINASE IN THE TREMATODES CALICOPHORON IJIMAI 
AND POSSIBILITY OF ITS INHIBITION BY SOME ANTHELMINTHIC 

PREPARATIONS 

G. V. Yarygina, N. P. Vykhrestyuk, E. A. Burenina 
SUMMARY 

it was shown that pyruvate kinase (PK) in the supernatant fraction from Calicophorom 
ijimai is able to regulate the direction of metabolic flow at glucose break down from phospho- 
enolpyruvate (PEP) level. The enzyme for activity required substrate, dinucleotides, cations K + 
and Mn ++ . The activity with Mg ++ as divalent cation is low. The addition of fructose — 1.6-di¬ 
phosphate (FDP) did not affect the enzyme activity with Mn ++ , however, increased the affinity 
for PEP. The velocity of Mg ++ activated reaction increased by 8.2 times in the presence of FDP. 
PK in C. ijimai is sensitive to ATP inhibition, being weakly inhibited by malate. L-alanine* 
did not influence on the enzyme activity. The effect of some anthelminthic preparations on the- 
PK activity was shown. 



